In our study we examined the variability of the essential oil content and composition of chamomile (Matricaria recutita L.) during three years (2005)(2006)(2007). Twenty-eight populations of wild origin and 4 registered cultivars ('Soroksári 40', 'Lutea', 'Goral' and 'Bona') were evaluated in open field experiments. It could be established that the experimental populations represented different genetic potential for essential oil accumulation and composition. The best populations of wild growing origin from the Somogy-region and four cultivars produced the highest essential oil contents (above 0.6 g/100g) in each year. Additionally, the quality of the characteristic main compound of the oil determining the "chemotype ", according to Schilcher, was found to be stable during the three years period. However, the actual chemosyndroms are significantly influenced by the weather conditions. In the three years' experiment, the moderately warm and relatively wet year of 2006 produced the highest contents of essential oil and also that of its α-bisabolol component. Although bisabolol oxide A also showed a high variability through the years, its direct connection with weather conditions could not be proved. A moderate variability was established for the proportions of chamazulene, and the lowest one for bisabolol-oxide B. Considerable genotype-weather interaction was supposed, especially for the essential oil content and for the ratio of bisabolol-oxide A.
Chamomile is a world-wide known and recognised medicinal plant. Its inflorescence and essential oil produced by hydrodistillation are used in therapy because of their antiphlogistic, spasmolytic, antiseptic, exudatory and skin regenerating effects. Chamomile is found growing wild in many countries, but the amount of drug required is produced also by large-scale cultivation. For reproducible drug quality, appropriate knowledge of the influence of environmental conditions seems to be necessary. Sváb et al. [1, 2] found that environmental factors and the vegetation year did not influence the essential oil and chamazulene content of chamomile. In their opinion these features are principally determined by the genetic background. However, according to Bettray and Vömel [3] , at higher temperature the essential oil content of the plants is increased. In the experiment of Franz et al. [4] the climatic factors affected the chamazulene content only to a slight degree. They established that the quality of the components was fixed genetically, but their quantity may depend on the external conditions. Similarly, the observations of Lutomski and Czabajska [5] proved that the capacity for essential oil synthesis is a genetically fixed feature, and the environmental factors have only modifying effects. Salamon [6] supposed an interaction between genotype and environment. In a three year long experiment, however, Galambosi et al. [7] could not prove a significant influence of weather conditions on content and composition of chamomile's essential oil.
Existing data usually focus on the accumulation of the oil and/or some main compound. Results of the literature are sporadic and do not assure a well based background for quality assurance. In the frame of a broad survey we investigated the reaction of different chamomile accessions to the weather conditions in three successive years. We wanted to characterize the stability of the oil accumulation, variability of its main components, and eventual genotype interactions. 3 ). Although the optimal amount of rain may depend on several factors, it seems that, under the conditions of the experimental farm, it contributed to favorable development and a higher accumulation of essential oil in the flowers.
Our results support the findings of former authors [4, 5] that genotype may have a basic influence on the essential oil content in each environment. In all the three experimental years, the populations originating from the Somogy-region (K/6, K/7, K/8) and the four registered cultivars accumulated the highest levels of essential oil (Table 2) , the best of them reaching 0.9g/ 100g in the dry flowers. This is more than double that of the required minimum value (4 mL/kg) of the Ph. Hun. [8] . In our collection, however, the majority of the examined material showed advantageous values. In the best year, in 2006, only a single population did not fulfill the minimum requirement, while there were seven and eight similar ones in 2005 and 2007, respectively ( Table 1 ).
We established that the stability of the oil level was only moderately influenced by the year effect, but showed considerable differences among populations. The most stable one proved to be No. K/16, in which the yearly fluctuation was only 4% (difference between the lowest and highest contents during the three years). However, in population No. K/19 a 293% fluctuation was registered. During the three years of the experiment, the average fluctuation reached 45%. The selected cultivars showed only slightly better stability (33% fluctuation).
The weather conditions did not have a uniform effect on each population. In 12 accessions, the highest essential oil level was found in 2005, in 14 in 2006 and in 5 populations the maximum level was measured in 2007 (Table 1) . According to this, a strong interaction between genotype and environment was supposed, as mentioned formerly by Salamon [6] .
Changes of compositional characters:
In the experimental oils we detected 13-15 sesquiterpene components (Table 3 ). In the following, we focused, however, on the major ones, where reliable quantitative fluctuations could be measured. The main components determining the chemotype (chamazulene, α-bisabolol, bisabolol-oxide A and bisabolol-oxide B) are present in each sample. However, their proportions varied by population. According to the chemotaxonomic system of Schilcher [9] based on these four oil components, the studied accessions could be divided into three groups.
No. K/6, K/7, K/8, K/22, K/23, K/24 and the cultivar 'Soroksári 40' belong to the Chemotype "A" group, where the main constituent is bisabolol-oxide A. In these populations its ratio varied between 30 and 41% of the essential oil. The majority of the populations and the cultivars 'Lutea' and 'Bona' could be identified as Chemotype "C" taxa, where α-bisabolol is the dominant component. Its amount changed between 32 and 48% in the experimental samples. Finally, we classified the The results indicated the stability of these differences during the three years period. Thus, the weather conditions did not modify the chemosyndroms defining the above chemotypes (Figure 4 ). These results are in agreement with some previous findings that the main qualitative composition of an essential oil is a genetically fixed feature [4, 5, 7, [10] [11] [12] .
Without affecting the chemotypic differentiation, quantitative fluctuation in the proportions of individual compounds, however, could be described.
The chamazulene content of the examined populations proved to be highest in 2005 (mean: 11.4% of essential oil) and lowest in 2007 (mean: 10.1% of essential oil). The values in 2007 were significantly lower compared with both other years ( Table 2) . This seems to be connected with the variability, since the highest CV (63.1%) was found in 2005 when the values for chamazulene content ranged between 1.2-17.2% of the essential oil, while the lowest variability (CV= 48.9%) was measured in 2007 with 4.9% and 11.2% were the marginal values (Table 4 ). No direct connection in the proportion of chamazulene with the weather conditions could be observed. As for the effect of genotype, both mean values and deviations were highest in chemotype "D" populations ( Figure 4 ).
The highest proportion of α-bisabolol was measured in 2006 (44.9% of essential oil as the populations' mean) and the lowest in 2005 (31.1% of essential oil as the populations' mean) ( Figure 4 ). In this respect, the difference was significant between each year ( Table 2) conditions for the oxidation of α-bisabolol and resulted in its accumulation. However, further data are needed to prove this assumption. The highest variability of this compound in the examined material was found in 2007 (Table 4 ). This reaction was similar for each chemotype, even if the highest CV values were found in populations belonging to Chemotype "C".
Concerning the content of bisabolol-oxide A, differences among years were significant in each case ( Table 2 ). The proportion of this compound showed the maximum value (16.5% of essential oil as population mean) in 2006, while the minimum (10.5% of essential oil as population mean) was measured in 2005 ( Figure  4 ). Variability of bisabolol-oxide A proved to be highest among the studied four main terpenoids (Table 4 ).
In 2005 the samples of five populations did not contain any detectable amount of these compounds. They show a high dependence on environmental conditions. Wagner et al. [13] also indicated that bisabolol oxides exhibit a stronger environmental influence and genotype x environmental interaction than α-bisabolol.
The highest proportions of bisabolol-oxide B were measured in the 2007 samples (11.1% essential oil as population mean), while the lowest levels were detected in 2005 (9.4% essential oil as population mean). In this respect we established a significant difference only between the years 2005 and 2006 ( Table 2) . Standard deviations are similar in the three studied years. Thus, in our experiment, bisabolol-oxide B proved to be the least variable component among the four major ones of chamomile essential oil (Table 4 ).
However, the actual chemosyndroms are significantly influenced by the weather conditions during flower development. Deviation between years may result even in a three-fold change of the essential oil level. In the three years' experiment, the moderately warm and relatively wet year of 2006 produced the highest contents of essential oil. Summary: Summarizing the results, it could be established that the experimental populations represented different genetic potential for essential oil accumulation and composition. The best populations of wild growing origin from Somogy-region and four cultivars produced the highest essential oil contents in each year compared with the others examined.
Additionally, the quality of the characteristic main compound of the oil determining the "chemotype" [9] was found to be stable during the three years period and also that of its α-bisabolol component. Although bisabolol oxide A also showed a high variability through the years, its direct connection with weather conditions could not be proved. A moderate variability was established for the proportions of chamazulene and the lowest one for bisabolol-oxide B. Considerable genotype-weather interaction was supposed, especially for the essential oil content and for the ratio of bisabolol-oxide A. 
